We study the eAect of on-site Coulomb repulsion on the process of resonant tunneling. We find that the tunneling peak results from a crossover from the high-temperature Kondo phase to the lowtemperature mixed-valence phase of the system when the chemical potential is varied across the on-site localized-state energy. Consequently, the line shape is non-Lorentzian, with rather unusual temperature dependence. Moreover, a magnetic field does not split the tunneling peak, but the line shape is modified.
Resonant tunneling is thought to be the dominating mechanism for conduction at very low temperature through small systems with localized states. ' In the noninteracting case, this mechanism has been discussed by a number of authors and the phenomenon can be described by a 1D 
where N (ek) is the spin-a-component one-particle density of states of the noninteracting electron gas coupled to the resonant site. G (z) is the exact one-particle Green s function for an electron with spin a on the resonant site. The transmittance T for an electron with spin cr is given by Fig. 1(a) Fig.   1(b) for the same set of parameters as used in Fig. 1(a Fig. 1(a) Fig. 1(a) .
The resulting line shape shows a peak in conductance as in the noninteracting case, but with a very different physical nature. In fact, it shows the crossover from the high-to low-temperature phase of the system as Fp is varied. The line shape of this pseudoresonance is expected to be non-Lorentzian and asymmetric with respect to its peak position, and is temperature dependent only on the "high-temperature" side. The peak position can also be estimated roughly for a fixed temperature To by identifying To-Tx(Zo) and its peak value can be estimated from the zero-temperature curve with T,"T(F) 0.
The rather nonlinear shift in peak position as Tp changes (in the range Tp& I" ) can be seen quite clearly from Fig. 1(b It is straightforward to show that sin2x(noi) as a function of eo is not symmetric around the resonance point (n01) = -, ' (or eo=paB 2I /x) in the limit U»2paB » I,by our determining eo as a function of (nol) from Eq. (9). A plot of the transmittance as a function of eo around this resonance is given in Fig. 2 In summary, we have studied the effect of Coulomb correlation in the process of resonant tunneling, using a 1D, one-impurity site model. We have found that in the zero-magnetic-field case, the resonant transmission picture of one-particle tunneling is strongly modified. In particular, the resulting "pseudoresonance" peak in conductance describes the crossover from a high-to a lowtemperature phase of the system, as eo (or the chemical potential) is varied. The resulting conductance peak is expected to have a non-Lorentzian line shape, and with rather unusual temperature dependence. In the presence of a strong magnetic field (2pa8»I ), the one-particle resonant transmission picture is found to be valid again.
However, the line shape of the resonant peak is found to be non-Lorentzian and asymmetric, as a result of Coulomb correlation. Furthermore, upon application of a magnetic field the peak simply shifts without any observable splitting by the Zeeman energy. We also point out that our description is quite sensitive to exchange coupling with other local moments which may exist in the experimental situation.
